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ABSTRACT

The fourth species of the bivalve genus Dilemma Leal, 2008, is
described from disarticulated valves collected off central Japan.
The discovery of these specimens represents a significant range
extension for the genus to the Northwest Pacific. The new

species is distinguished from the other three known species by
its surface sculpture, shape of escutcheon, and hinge. The pm-
dissocouch, indicative of lecithotrophic dev: e]opment and shell
microstructure, with outer homogeneous and inner nacreous
layers, are illustrated for the first time for a species of the
genus.

Additional Keywords: Septibranchia, Poromvoidea, Japan,
nacreous layer, prodissoconch

INTRODUCTION

Dilemima is a recently established. unusual genus of
Anomalodesmata (Leal, 2008). The first described spe-
cies of the genus, D. ine ypectatiun (Crozier, 1966), was
dredged fmm bathval depths off northern \e\\* Zealand
and originally dsswncd to Corculum, family Cardiidae
(Crozier, 1966) (111(- to general similaritics in ‘shell shape.
However, its original o Tl allocation was questionable
trom habitat and depth alone, because Corculum species
inhabit shallow lagoons of tropical waters and utilize pho-
tosvnthesis-derive d energy by symbiotie dinotlagellates
(Farmer et al., 2001). Sn])xujm nt discove v of ()lm()ml\
related spe cies with preserved soft parts “allowed Leal
2008), using details of the macroanatomy, to demon-
strate (1) that Corcubum incxpectatum and the other,
then newly found species are related and deserved
grouping under a new genus, (2) that the new genus
shonld be inclnded in the Poromyidae, and (3) that spe-
cies ol Dilemma are carnivores. In fact. carnivory is a
feeding habit that is common in the Anomalodesmata, a
group of bivalves mostly present in the deep sea.
Three species were originally (Leal, 2008) assigned to

the genus: (1 Dilemma frumarkermorum Leal, 2008,

from off Key West Florida, 229 m, (2) D. spectralis Leal,
2008, from off Vanuatu, 930-961 m, and (3) D. inexpec-
tatum (Crozier, 1966) front off Three Kings Islands, New
Zealand, SO5 . Their erﬂmphi(‘ distribution is disjunct,
but shell morphology is surprisingly similar between the
species of Florida and Sonthwest Pacifie.
During a rescarch cruise off central Japan, in 2000, the
senior author collected small unpauod valves of Corculum-
like hivalves, hat its locality (240-273 m) was obviously
too deep tor Corculum. In dddlthl) the inner shell layer
is iridescent, indicating presence of a nacreous layer.
This conchological feature alone precluded inclusion of
this new species in the Cardiidae. TTowever, lack of soft
parts prevented a better resolved familial or snpra-
familial placement of the new taxon. The publication by
Leal (2008) allowed allocation of the unknown bivalve in
that newly established genus of the Poromvidae. In this
paper, we deseribe this most mtelestnw nesw speue s and
report a new record of the genus from the Northwest
Pacitic.

MATERIALS AND METHODS

Four unpaired valves were sorted from sediments
dredged trom southeast of Kamogawa, Chiba Pretecture.
Japan, with a biological dredge (R/A TANSEI-MARU, cruise
KT-00-05, s‘tati()n [, 240-273 1. 34°59.963" N.
140°27.159" 35°00.0200 N, 140°28.427" E. May 17,
2000). All specimens were dead and disarticulated. The
shells were (()thv(l with platinum and vanadivm and pho-
tographed with w scanning electron microscope (1itachi
S-2250N). lollowing a standard method (see Geiger et
al., 2007). The holotype and two paratypes are deposited
in the Department ui Iistorical Geology and Paleontol-
ogy, The Universitv: Museum, The Unive rsity of Tokvo
(UMUT). and one paratype in The Bdllc\ Matthews
Shell Museun, Sanibel, F ]()Il(]d (BNSAD.




T. Sasaki and ].H. Leal, 2008

Page 167

Figures 1. Dilenuna japonicum new species. 1. Lateral view. 2, Posterior view, 3—4. Interior view. 1-3. Left valve. 4. Right
valve, 1. ll()l()l‘\])t'. UMUT RM 29659. 2. Paratype 1, UMUT RM29690, 3. Paratype 2, UMUT RM29691, 4. Puratype 3. BMSM
17953, Abbreviations: et = cardinal-like tooth: e = escutcheon; k = keel; 1t = lateral tooth; p = projection in hinge; s = socket.

SYSTEMATICS

Superfamily: Poromyoidea Dall, 1556
Family Poromyidae Dall, 1556
Genus Dilemma Leal, 2008

Type Species:  Dilenuma frumarkernorum Leal, 2008,
by original designation.

Diagnosis:  Shell compressed anteroposteriorly and
expanded laterally; lateral outline of articulated valves
cardioid: umbones projecting dorsally and located ante-
riorly: sharp oblicue carina dividing anterior and poste-
rior regions; maxinmim growth axis having ca. 30° against
anteroposterior axis; hinge axis short with cardinal-like
tooth and socket in each valve: lateral tooth reduced,
present only in right valve: ligament external. double-
lavered: lithodesma absent: shell interior lined with
sheet-like nacreons laver. See Leal (2008) for anatowmical
characters.

Dilemma japonicum new species
Figures 1-12)

Diagnosis:  Posterior region of shell senlptured by
rough. lamellate. thin, commarginal ribs; surface irregn-
larly punctate on anterior region but puncta radially ar-
ranged on posterior region; escutcheon not distinetly de-
marcated: prominent projection present in posterior re-
gion of hinge.

Description:  Shell thin, fragile, compressed antero-
posteriorly; shell height larger than shell length. Anterior
and posterior regions clearl demarcated by sharp keel
Figure 1, k); anterior region narrower and less inflated

than posterior. Surface ol anterior region smooth, Hat-
tened in macroscopic view, but microscopically pinctate
(Figure 5). Surface of posterior region sculptured by sev-
eral weak radial ribs (Figure 3), and more prominently so
by dense commarginal ribs, also punctate in enlarged
view, but puncta arranged neatly in radial direction un-
like on anterior region (Figure 6). Umbo angulated by
keel and rib along ])()stcrior' margin (Figure 7); umbonal
cavity deep: mnbo imvolite (Fignre 3). Prodissoconch
simple, flattened. shield-like, ca. 200 i in length, with-
out prominent sculpture or division into prodissoconch [
and 11 (Figure 8). Hinge provided with single cardinal-
like tooth and socket on each valve (Figures 3—4 7, et, s):
cardinal-like tooth located anterior to socket on left vahe
(Figure 3), their position reversed on right valve (Fignre
4). Lateral tooth small, present only on right valve (Fig-
ure 4, ). Single sharp projection (Figures 3— 7, p)
prominent on posterior side of hingv in similar position
and size in right and left valves. Ligament and ontlines of
muscle scars not observed in disarticulated valves. Shell
margin consisting of two lavers, outer homogeneous
structure and inner nacreous stracture (Fignre 9-10,
OL, IL). In outer layer clongate granules arranged ver-
tically but lacking clear boundary. In immer layer suboval
tablets fusing in growth region (Iigure 11), numerous
sheet-like layers forming nacre (Figure 12).

Type Material:  Holotype, 4.7 mm (height: SH) x 2.0
mm (length: SL), UNFUT RM29689 (Fignre 1): Paratype
1, 5.6 mm (SH) x 2.4 mm (S1,), UMUT RNM29690 (Fig-
ure 2); Paratype 2, 6.0 mm (SH) > 3.0 mm width),
UMUT RM29691 (Figure 3); Paratvpe 3, 9.3 num (SH
4.0 v (SL), BNISA 17983 (Figure 4).




Page 168

THIE NAUTILUS, Vol. 122, No. 3

Figures 5-8.
hma(' 8. Prodissoconch. 5-6. Holotype, UNIUT RM296589. 7-8.
tonth, p = projection in hinge; pd = prodissoconch: s = socket.

Type Locality:  Sontheast off Kamogawa, Chiba Pre-
fecture, Japan. 240-273 m, 34°59.963'-35°00.020" N,
140727 159 = 140°28.427" 5.

Distribution:  Known only from the tyvpe locality.

Etvmology:  The species epithet recognizes the conm-
try ol the type locality. The epithet japonicnin agrecs in
gender with the name Dilema, a late-Latin neuter noun
derived from the Greek. Of the previoush named species
in the genus. inexpectatunt is o nenter gender (pll'l( t,
_/)umm/\( roromn has a genitive ending th it is not to be
inthenced by the ge swder of the genus, and speetralis s
an epithet originally nsed by Leal (2008) as @ nome i
Apposition.

DISCUSSION

The inclnsion of the new species i the genus Dilenima
is well supported by the presence ol the diagnostic shell
characters ol the genns: anteroposteriorly compressed
shell. cardioid onthne in articulated valves sharp carina
dividing the shell into the wterior and posterior regions.

Dilemma japonicum new species. 3-6. Detail of snrface sendpture. 5. Anterior slope. 6. Posterior slope.
Paratvpe 2, UNIUT RA29691. Abbreviations: et =

7. Detail of
cardinal-like

ardinal-like tooth and socket in each valve, and nacreous
shell interior. Obvionsly there is no other gronp having a
combination of these characters in bivalves.

From the three previoushy kinown species of the genus,
Dilenina inexpectatin (Crozier, 1966) from northern
New Zealand is most simifar to the new species inhaving
rough commarginal senlpture in the posterior region.
However, the two species differ in two characters: the
rows of pores are absent and the esentcheon is distinet in
D. inexpectatune. As summarized in Table 1, the lour
ﬂp(*ci(*x‘ in the CeMmis cil be (]is;tilmlish(*d amnong then-
selves by tour s]w]] characters: se n]ptlno in the postevior
region; the presence or absence of small pits: the dis-
tinctness ol the esenteheon: and the presence or absence
of the posterior projection of the hinge. The paired pos-
terior projections are present onlyin D. japonicnn: th(‘\
are not part of the hinge teeth systen, becanse thev do
not articulate as a l(mth and a socket hetween the Il‘*]]t
and left valves. Unlortimately, the ontlines of mnsy]c
scars were inclear in the specimens of the new species.

The original deseription ot Dilennne mentioned

“Shell appiare ntly nacrcons inte nmll\ T (Leal, 2008: 3).
but did not offer any detailed de s(nl)tum\ or disenssions
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R ITE B
Figures 9-12.

Dilemumna japonicum new species. Shell microstructure. 9-10. Observed at small broken part of shell margin. vertical
section of homogenous structure in outer laver (OL) lined by nacreous stricture in inner laver (IL). 11-12, Obligue (11) and
horizontal (12) views of nacreous laver at nmer shell surface. Paratype 2, UMUT RM29691.

on the shell microstructure of the three originally in-
cluded species. The description of the Hmer nacreous
shell laver in the present studyv confinms its presence in
Dilemma.

A shell consisting of outer homogeneous and inner
nacreous lavers (Figure 9-12) supports inclusion of
the new species in Anomalodesmata (Tavlor et al., 1973:
Prezant. 1995). The microstructure of the outer laver is

somewhat similar to a simple prismatic structure in that
elongate granules are wrranged vertically. The outer layer
is identified as a homogeneous structure, because. unlike
typical prismatic structure, ervstals ack sharp bound-
aries. It should he observed. however. that envirommnen-
tal changes can alter otherwise organized shell micro-
structures to appear irregular. smoothed, and honoge-
neous (R Prezant, pers. comm. ).

Table 1. Shell characters and distribution of the fonr Dilemma species.

D. frumarkernorum

D spectralis

D inexpectatum

D. japonicum
new species

Scnlpture in posterior

region
Small pits on exterior
surface
Escutcheon
Projection posterior
to beak
Distribntion

Dense. coarse growth
lines
Absent

Not clearly separated
Absent

Off Key West Florida.

USA. 229 m

Simooth
Present

Not clearly separated
Absent

Off Vanuatn,
Southwestern Pacific,
9350-961 m

Rough commarginal
ribs and grooves
Absent

Clearly defined
Absent

Off Three Kings

Islands. New Zeualand.

505 m

Rugose, lamellate
commarginal ribs
Present

Not clearly separated
Present

Off central Japun.
Northwest Pacilic.
240-273 m (dead
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The prodissoconch of Dilemina japonicuim new species
indicates non-planktotrophic, lecithotrophic develop-
ment. It measures ca. 200 wm in length (Figure 8), a size
that fits into the predicted size range (135-230 pin) of
prodissocouchs of bivalves with lecithotrophic develop-
ment (Ockelmann, 1965; Jablonski and Lutz, 1983). The
developmental modes of the other species of the genus
are unknown.

Although two of the other live-collected species of
Dilemma were found attached to hard substrata, the mi-
crohabitat of the new species is unknown. The bottom
sediment from the type locality contained numerous
dead shells and other biogenic fragments such as those of
bryozoans and sponges. Becanse most bivalves were dead
and disarticulated, large part of samples in the dredge
haul was inferred to be transported and accumulated.
Specifying the actnal microhabitat of the species is an
interesting target for future sampling.

The description of Dilemma japonicum extends the
geographic range of the genus to the Northwest Pacific,
in addition to previous records from off Florida and the
Southwestern Pacific (off Vanuatu and New Zealand).
The genus has a broad geographic range, extending
across the Panama land bridge and Eastern Pacific bar-
rier. Future sampling of deep -sea hard substrates may
yield additional records of Dilemma species from other
locations in the Pacific and in other oceans.
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